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(57) Abstract: Ao anmtar dose kndicator (50) for uwe with
» dispenser comprising » dispensing canister (10) comprising
» swhetantially cylindrical container (1) baving. & cloed ond
(2) #nd un open end (3), sakd open end of the contuiner being
equipped with a dispenting means (4) that compeises aa oatlet
member (5) movable betwecn closed and discharge positions
and an adaptor compriting & tpyo block (21) having &
ket (22) hapled 1o receive the uudel member, U containes
end sapport block being reciprocally movable relative  each
othar to canse the outlet member 1o move 1 its discharge
powitian therchy dispersing a dose, aaid annalar doss indicai
(50) cusnpriding an mnulur buusing (50) baving wn ticrior

lincaz reciprocal movement of container and suppont block;

uﬂt@:lhh:hﬁv:lyn:p;a!
movement of amtainer and soppent block a3 o drive an
movement of the
whercin taid indicator (50)is armanged 1 ba circamferentialty
mnntable sboul the dispensing-crnister (10), such st the
first edgo (S1) of the indicatar faccs 1owards the closcd cnd
of the container, the sccond edge (52) of the indicator faces
towards the outle of the dispensing canister, % Chat at least the
outht member of he caisier will exend beyood the second
odge of the indicator.
a
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Dose Ind and Dispensing Canister-Indi A
Eicld of the lnvention
The present inveation relates to annular mech 1 dose i P ly suitable
for use with ick i more p y metered dose inhalers. The present
also relates to di: i ister-i in parti sach
3 aerosol dispensing more particular p d
metered dose dispensing canisters, as well as disp such
canister-indicator assemblies.
ani method of
medicaments (o a patient. The medi is ly formulated with suitable prop

and if appropriate other components and charged into a container, e.g. an ecrosol vial. The
container is typically fitted by means of a ferrule with a dispensing means, soch a valve, in
particular a meteged dose valve, comprising an elongate outlet member (e.g. a valve stem)
movible between clased and discharged positions, to provide a dispensing canister. The
dispensing canister is typically used in conjunction with an adaptor, typically having a
patient port, for example a mouthpicce or a port adapted for nasal use. The adaptar
comprises a suppont block having a socket adapted to receive the outlet member of the
dispensing means and an orifice baving open communication with the socket and the
patient port. The container and the support block are reciprocally movable relative to cach
other to allow the outlet member to move to its discharge position during the operation or
firing of the device, thereby dispensing a dose.

With a conventional press-and-breathe device in which the patient fires the device by

depressing the container towards the support block of the adaptor, while inhaling, a rough
indication of the amount of medicamest remaining in the vial can be obtained by shaking
the whole unit. With experi the user can disti the difference in “fecl” between a
vial that is substantially full and one that is substantially empty. However, this method is
oecessarily far from precise and is even less satisfactory with 8 breath-actuated inhaler in
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which, because of the additional parts, the mass of the acrosol contents is a smaller
proportion of the total unit weight. Thus, a difficulty arising from use of such known
devices is that the patient cannot precisely determine the amount of medicament in the
container at any given time. In extreme cases, a patient, possibly in an emergeacy situation
and requiring an i jate dose of may find that the container will ot

dispense a dose because its contents have already been exhausted.

Although a number of dose counters ar indicators for metered dose medicinal products
have been proposed over the last decade, no pressurized metered dose inhaler with a built
in dose counter has yet been marketed.

Proposed dose indi inchude ical and/or ic dosc counters, see for
example US 5,622,163 and WO 92/17231. Such counters can be disadvantageous in that
they are relatively expeasive. Furthermore, such counters require the use of a power
source, such as a battery. Accordingly the reliability of such counters is overshadowed by
the reliability of the power sousce itself. Here it is to be appreciated that some patients, e.g.
asthma sufferers, often carvy a device with them for extended periods of time and may only
use the device on an occasional basis. If during this extended period the power source is
exhausted or runs out, the patient would be again faced with uncertainty about the precise
number of doses contained in the device.

A number of mechanical dose counters have also been proposed. Most of these counters

prise quite a number individual and/or require significant modification of
the inhaler device, in particular the adaptor. This makes mass production and assembly
nﬁmmmphcnndmdlntmdst A number of mechanica) dose counters require

g For example, each of the documents, US

5.421,482, US 5,718,355, US 5,817,007, US 6,082,358, EP 0 254 391, EP 0949 584, WO
95/34874 and WO 99/57019, relate to dose counting devices, which are provided on the
Such add U
of the device

exterior of an existing inhaler as an add-on
suffer a qumber of di inchuding i d overall di

tages,

resulting in a reduced ease in handling of the device.
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GB 1,317,315, GB 1,290,484, GB 2,320,489, DE 298 14 647, US 5,349,945, US
5,482,030, WO 92/09324 and WO 98/56444, for example, relate to devices with dose
counters Jocated substantiaily beneath the container in a region near the outlet means of the
dispensing means and near or around the support block of the adaptor. Such arangements
can be disadvantageous in that modification of the adaptor geometry, such as greater
dimensions, in the critical region where atomization takes place is generally required.
Furthermore, such counters are often not spplicable for breath-actuated devices, because
this region usnally contains the trigger mechznism for the breath-actuated firing of the
device.

WO 93724167 for cxample proposes actuating means for triggering breath-actuated firing
with an associated dose indicator as a type of add-on system 2t the end of the dispensing
canister distant to the outlet member, which disadvantageously increases the overall
dimensioas of the device and dingly reduces general ility of the device.

WO 00/S9806 15 relates to devices having an adaptor provided with a dose-indicating

EP 0 414 536 discloses a breath-actuated inhaler having an indicator with a ring
mechanism located in the adaptor and mounted for rotation.

Another problem is that many dose counters do not differeatiate between the same
container being removed and put back in the adaptor (¢.g. for cleaning) and a new
container being inserted as a replacement, 80 that the count may or may not properly reset
to the beginning.

Summarv of the Invertion
Thus, there is an ongoing need for a simple, reliable, i 1]
dose counter for use with a disp such as a medicinal disp of more parti a
metered dose inhaler.
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Suitably the driving member is engaged by the adaptor, in particular an element thereof,

during the reciprocal of the and suppart block 2s to drive an
i ti of the counter-ring. The i ! rotation of the
ing is suitably indicative of the jve dose firings.

The outer side of the counter-ring is preferably adjacent to the interior surface of the
housing. The outer side of the ing geousk prises indicia which are
viewable through the housing to provide a visual indication of the total quantity of doses

from, or ining in, the

The indicator is preferably arranged such that the counter-ring is Jocatable about a portion
of the container. Desirably the inner side of the counter-ring is adjacent to an exterior
surface of the container.

More particularty, for use with dispeasing canisters in which the container is cquipped
with a dispensing means by means of a fernule, said fermule having 2 seal-edge (an external
edge of the ferrule near to where the open end of the container is sealed), the indicater is

preferably arranged such that the couater-ring is locatable about a portion of the container
and/or a portion of the ferrule. Desirably, the inner side of the counter-ting is adjacent to

an exterior surface of the container and/or the ferrule, Prefecably, the indicator is arranged,
such that the second edge of the indicator is locatable near, more preferably adjacent to,

the seal-edge of the ferrule.

The dose indicator desirably includes at least one stop rmember provided on the interior
surface of the housing and engaging the counter-ring to prevent substantial movement of
counter-ring along said axis, In another preferred embodiment the dose indicator further
et least one member provided on the interior surface of the housing,
said non-rctumn member engaging the ing to permit i rotation of the
counter-ring in oaly one direction. The stop member and/or the non-return member are
desirebly integral with the housing, more desirably form-molded elements on the interior

WO o¥to1514 PCT/USOI/ 15924

Moreover, there is a need (or a mechanical dose counter for use with a dispenser

adi ing canister ising & ially cylindrical iner having a
closed end 2nd an open end, s2id open end of the container being equipped with 8
dispensing means that comprises an outlet member movable between closed and discharge
positions and zn adaptor comprising a support block having a socket adapted 1o receive the
outlet member, the container and support block being reciprocally movable relative to each
other 10 cause the outiet member to move to its discharge position thereby dispensing a
dose.

According to one aspect of the invention there is provided an annular dose indicator
comprising

an annular housing having an interior surface defining a substantially circumferential
cavity;

2 counter-ring, said counter-ring located in the cavity and being ammanged to be moveable
relative to the housing by rotation about an axis paralle] or substantially parallel to linear
reciprocal movement of container and support block;

a driving member mounted on the interior surface of the housing, said driving member
engaging the counter-ring and being arranged (o be selectively engaged during reciprocal
movement of container and support block as to drive an incremental, rotational movement
of the counter-ring;

whercin said indicator is amanged to be ci it ible about the dispensing:
canister, such that the first edge of the indicator faces towards the closed end of the
container, the second edge of the indicator faces towards the outlet of the dispensing
canister, 5o that at least the outlet member of the canister will extend beyond the second
edge of the indicator.

Typically, the two edges of the annular dose indicator are defined by the two edges of the
annular housing.

WO 03/101514 PCT/USN3/15924

surface of the housing. Desirably, the stop member is integral with the non-return member,
more desirably the stop member is simultaneously the non-retum member.

Annular dose indi ing to the i ion are in that the indicator
can be i of the dispensi: ister and the adaptor to provide a
self-contained assembly. They can be easily mounted around the dispensing canister by
sliding the indicator over the outlet- or container-end of the dispensing canister, as the case
may be. This simplifies the production and handling of the indicator itself as well as the

ora

yofa
is also simplified in that the dose indi ing to the inveation and in g
certain preferred embodiments thereof include a limited number of components. Because
the counter-ring and driving member are located or mounted within the housing of the
the sensiti of the indi e p providing desirabl
robustness, ease in handling ss well as resistance to lampering during use.

In use, dosc indi ding to the i ion are Jocated ially about the
dispensing-canister and above the outlet means, and thus the indicator can be
advantageously uscd in both press-and-breathe inhalers and breath-actuated inhalers, in
which the triggering or breath actuation mechanism is located near or about the suppost of
the adaptor. Also because the indi are positioned about the dispensi ister, 50
that the first edge of indicator, which faces towards the closed end of the containey, does
not extend axially beyond the closed end of the container, a necessary increase in axial

dimensions can be avaided, which is particularly advantageous in 8 portable inhaler.

Dose indi ing to the i can be readily used with various types of
p Certain p bodi of the dose indicator are
gdvantage for use with di ing canisters having a container, whose diameter of its.

outermast circumference is greater than the diameter of the outermost circumference of the

femule and/oc a iner having a icted portion, if icable near or adjacent to the
ferrule (distant to the outlet member). Here the space formed by the recess in the
i i -profile can be ad ly used for the components of the dose




o
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indicator, for example the counter-ring and thus the overall dimensions of the counter-ring
end/or indicator can be kept in relation to the dispensing-canister to aminimum.
Containing the dose indicator within the profile of the dispensing canister may also have
an additional advantage of interfering less with the airflow through and within a dispenser
or sd2ptor. I particular for use with such canisters, it is preferned that the diameter of the

of the ing is less than the diameter of the outermost
circumference of the container.
It is preferred that the diameter of the i of the indi

the ovtermost circumference of the housing of the indicator) is less than, equal to or
substantially equal to (i.e. 2 up to 0.5 mm, more preferably £ up to 0.03 mm) the diameter

of the of di ing canister, in parti the iner. Moce
P the i of the indi inp the housing, is equal
toor ally equal to the i of the dispensing canister,

Furth dose indi in particular the housing, can be advantageously secured to

an external surface of the dispensing canister, preferably to an external surface of the
container ar, if applicable the ferrule of the dispensing canister, to provide a self-contained
canister/indicator assembly.

The provision of a dispensi i i ly s a self-contained or single unit
in which the indicator is located substantially about the dispensing canister (c.g. the
container of the canister and/or the canister closure means) and sbove the outlet means of

the canister is particularly advantageous, beczuse such an assembly is desirably robust.

F such an ly aliows for desirabl in handling and assembly of a
complete dispenser. In particular, the insertion of the outlet means into the support block
of an adaptor, is desirably facilitated for large scale bly and more imp ly, if
desired, by a patient, becanse the outlet means of the di i ister is
by components of a dose counter.

7
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to cause the outlet member 10 move to its discharge position thereby dispensing a dose
from the container.

Desirably the annutar ical dose indicator an mnular housing baving an
interior surface defining a substantially circumferential cavity;

a counter-ring, said counter-ring located in the cavity and being arranged to be moveable
relative to the housing by rotation about an axis paratlel or substantially paraliel to linear
reciprocal movement of contziner and support block; and

a driving member mounted on the interior surface of the housing, s2id driving member
engaging the counter-ring and being arranged to be selectively engaged during reciprocal
movement of the container and support block as to drive an incremental, rotational

movement of the counter-ring.

Another aspect of the present i ion is a canister-indi in kit of parts form
ising

adi ing canister ising & ylindrical iner having a closed end

and an open end, said open end of the iner being equipped with a di: ing means

that comprises an outlet member movable between closed and discharge positions; and
an annultar mechanical dase indicator uranged to be mounted circumferentially about the
dispensing-canister and secured to an external surface of the dispensing canister, such that
the first edge of the indicator faces towards the closed end of the container and the secoad
edge of the indicator faces towards the outlet of the dispensing canister, so that at least the
outlet member of the canister extends beyond the second edge of the indicator.

A further aspect of the present invention is an annular mechanical dose indicator for use
plindri iner baving a closed

end and an open end, said open end of the ine being equipped with a djt

means that comprises an cutlet member movable between closed and discharge positions,

said annulzy mechanica) dose indicator being amranged to be mounted circumferentially

about the dispensing-canister and secured to an external surface of the dispensing canister,

such thas the (irst edge of the indicator faces towards the closed end of the container and

with a di ing canister ising 8

WO oN101514 PCT/USAN18924

Accordingly, in another aspect of the present i

indicator assembly comprising

8 dispensing canister ising a having a closed end
and an open end, said open end of the iner being equipped with a dispensing means
that comprises an outlet member movable between closed and discharge positions;

and an annular mechanical dose indicator mounted ci ially about the di: ing:

canister and sccured to an external surface of the dispensing canister, such that the first
edge of the indicator faces towards the closed end of the container and the sccond edge of
the indicator faces towards the outlet of the dispensing canister, 50 that at least the outler
member of the canister extends beyond the second edge of the indicator.

Preferably the indicator is secured to an exterpal surface of the container. In particular the
indicator is desirably secured to the external surface of the containes in the vicinity of the
first edge of the indicator.

Preferred embodi prisc u di canister in which the container is equipped
with a dispensing means by means of a ferrule, said ferrule typically having a seal-edge
near the open end of the ines. The indi is
surface of the ferrule or the iner, more the iner, P ly, the
second edge of the indicator is located near, more preferably adjacent to the seal-edge of

ly attached to an external

the ferrule, Desirably, the diameter of its of the iner is
greates than the diameter of the outermosi circumference of the ferrule.

Preferably the diameter of the i of the i is less than, equal
1o o substantially equal to (i.c. T up to 0.5 mm, more preferably + up to 0.3 mm) the
diameter of the ! of the dispensing canister, in particular the
coatainer.

Canister-indi i ing to the i ion are parti suitable for use

with an adaptor comprising a support block having a socket adapted to reecive the outlet
member, the container and support block being reciprocally movable relative to each other

WO 03101514 PCT/USO3/15924

the second edge of the indicator faces towards the outlet of the dispensing canistes, so that
at least the outlet member of the canister extends beyond the second edge of the indicator.

In another aspect of the present i there is provided a disp for di

doses of medi ising a canister-indi bly as described above and an

adaptor comprising a support block having a socket adapted to receive the outlet member

of the dispensing-canister, the container and support block being reciprocally movable

relative 1o each other to cause the outlet member to move to its discharge position thereby
3 dose from the

Desirably the adaptor, in particular an element thereof, is arranged to selectively eagage
the dose indicator, in particular an element thereof, during reciprocal movement of the
container and support block as to drive an incremeatal count of the number of doses

dispensed from or ining in the

The adaptor ises an elongate or indrical portion

opposite the support block defining a chamber, in which the dose indicator and at least a

portion of the iner of the canister-indi bly arc Desirably the
ister-indi is ibly ble from the adaptor. In particular, the end

of the cyliadrical portion distant to the suppott block is unobstructed 2nd the canister-
indicator assembly can be revessibly insested and removed from the chamber of the
adaptor. There may be situations in which it is desired to minimize access 10 the dose
indicator, dispensing-canister or possibly other intemal components of a dispenser by the
patient. In such cases, preferably the dose indicatoe and at least a portion of, more
particularly the entire contaier are located within said chamber and the canister-indicator
assembly is imemovable from the adaptor or scaled within the adaptor.

Preferably the adaptor comprises & patient post, wherein the support has an orifice having
open communication with the socket and the patient port. The patient port may be
detachable to ellow washing end cleaning thereof. For those embodiments in which the
adapeor includes an elongate or generally eylindrical posticn, the detachable portion would
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preferably include the support block (o facilitate washing and cleaning of the support block
and the orifice. For such i desirably the di i ister-indi
assembly is non-removably located within the elongate or generally cylindrical portien of
the adaptor.
The disp may be a d metered dose pump spray dispenser or pressurized
metered dose disp suitable for inhalation, nasal or sublingual administration of

The disp isp lyap metered dose inhaler, more

particularly a press-and-breathe inhaler or a breath-actuated inhaler.

‘These and other features, aspects, and advantages of the present invention will become
better understood with regard to the following description, appended claims, and
accompanying drawings.

Bief Deserigtion of the Drawi

Figures |2 to ¢ show isometric views of three exemplary dispensing canisters suitable for
use in the invention.

Figures 22 and 2b show vertical ectional views of two nplary,
adaptors; an adaptor for a press-and-breathe type inhaler and an adaptor for a breath-
actuated inhaler.

Figure 3 shows a vertical cross-sectional view of a breath-actuated inhaler, i.e. the adaptor
shown in Fig. 2b, containing a dispensing canister,

Figure 4 shows an i ic view of ap

assembly.

Figure 5 shows an exploded view of a prefemed embodiment of &n annular dose indicator,

‘WO 03/101514 PCT/USN3/15924

In Figures 1 a to ¢ three exemplary dispensing-canisters are illustrated. A dispensing

canister (10) typically comprises a jally cylindrical iner (1), in parti an
aerosol container, having a closed end (2), an open end (3, not visible) and a side-wall (9).
The open ead of the iner is equipped with a di ing means (4), in particular, a

dispensing valve, more particularly a metering dose valve, having an elongate outlet
member (5), in particular a valve stem, movable between closed and discharged positions.
The dispensing means is normally mounted onto the container by means of a ferrule (6).
The ferrule is typically fastened onto the container by crimping, however it can be suitably
fastened onto the container by other means, such as welding, adhesives, snap-fit, thread-fit.
The term ferrule is understood here to mean any compoaent or clement of the dispensing
canister, which is used to allow the h of the di ing means to the

The ferrule may be an integral
separate component, ¢.g. in the form of a mounting ring or cup. Altematively the ferrule
may be an integral component of the container, ¢.g. an element or extension of the

of the dispensing means or all ively be a

container to allow the crimping or folding of the open cad of the container over an
element of the dispensing means. After ing (e.g. crimping). the ferrule
typically shows a scal-cdge (7) (c.g. @ folded edge) near the open end of the container and
often a second edge (8) (e.g. a crimped edge) about the container (i.e. about the side wall
(9) of the container). The portion of the dispensing-canister located between the seal-edge
{7) of the ferrule and the elongate outlet member (5) is referred to as the nose (14) of the
dispensing-canister. The height of the nose of the dispeasing canister ¢an vary from being
refatively flat (ratio of axial beight of nose to coatainer < 1: 28), intermediate height (nose
to container height ratio from 1:6 to 1:28) to being extended (nose to container beight ratio
> 1:6). Ascan be seen in Figures la to ¢, the diameter of the outermost circumference of
the ferrule may be less than, equal to or greater than the diameter of the outermaost
i of the i The iner (1) may have a icted portion (11)
distant to (he closed end of the container (e.g. near or adjacent to ferrule) as depicted in
Figures 1a end 1b, and s corresponding non-constricted portion (12) towards the closed
end of the container; the boundary (13) between the constricted and non-coastricted
portions may be y distinct or y i Itisto be that

WO ax101514 PCT/USa3/15924

Figure 6 shows an isometric view of the preferred annutar dose indicator illustrated in
Figure 5.

Figure 7 shows a cross sectional view of the preferred annular dose indicator illustrated in
Figures 5 and 6, mounted and attached to a dispensing canister of the type depicted in

Figure 1a, providing a preferred embodi of a canister-ind o
Figures 8a and b show vertical ional views of two preferred embodi ofa
disp prising a canister-indi i in Figure 7.

Figures 9 a to d represent an enlarged, partial view of the preferred dispensers depicted in
Figures 8a and 8b, showing the region of the driving member of the dose indicator at
various dispensing positions.

Figure 10 shows a vertical cross-sectional view of a further preferred embodiment of a
dispenser.

Figure 11 shows a vertical cross-sectional view of another prefemred embodiment of a
dispenser.

Figures 12 a and b shows a vertical jonal view of an fe
embodiment of a dispenser.

il scription of Invent]
It is to be understood that the present i ion covers all inations of parti and
P aspects of the inveation described herein.

For a better understanding of the various aspects of the present invention, exemplary
dispensing canisters suitable for use with the present inveation as well as two exemplary
conventiona! adaptors will be initially described in the following.

WO 03101514 PCT/USO3/15924

Figures 1a to Ic show three exemplary dispensing canisters, which are suitahle for use in
the present i ion, and that other di

canisters may also be suitable for use.

Figures 2a and 2b illustrate vertical cross-section views of two exemplary adaptors (20).
Fig. 2a illustrates a conventicnal adaptor used for press-and-breathe type inhalers, while
Fig. 2b depicts a i adaptor i ing a breath ion or riggering
rechanism suitable for a breath-actuated inhaler. The sdaptor comprises a support block
(21) having a socket (22). The outlet member (5) of the dispensing-canister (10) (e-g. the
dispensing end of the elongate valve stem of a metered dase dispensing valve) is received
by the socket (22) and thus positicned in the support block (21), e.. as illustrated in Fig. 3
showing the adaptor of Fig. 2b ining a di i ister. The iner (1) and the
support block (21) are reciprocally movable relative to each other along an axis, marked as
“A” in Fig. 3. The adaptor typically includes a patient port, such a3 a mouthpiece (23) and
the support has an orifice (24) having open communication with the socket and the
mouthpiece (23). The adaptor also typically includes an elongate or generally cylindrical
*portion (25) extending opposite the support block defining a chamber (26) to
accommodate at least a porticn of the inet (1) of the di i ister. One or more
ribs (27) may be positioned within the chamber of the cylindrical portion to aid in locating
and supporting the container in the carrect position.

ferring to Fig. 3, the breath i hanism of the illustrated adaptor comprises a
vane (31), which is pi ly d within the iece (23), a rocker element (32)
which supports a catch (33) pivotally mounted on the rocker a1 (34). When a patient
inhales through the mouthpiece, inhalation causes pivotal movement of the vane. The
curved surface (35) of the vane (31) and the curved surface (36) of the cntch (33)
effectively acts as co-operating roller surfaces. Pivotal movement of the vime (31) causes
the curved surface (35) to rotate in one direction resulting in curved surface (36) of the
cxich rotating in the opposite dircction. This displacement of the catch moves from a
blocking to an unblocking position allowing pivotal movement of the rocker element (32)
which in turns allows movement of the container (1) relative to the support block (21}
under the influence of the cocking pressure (e.g. the patient pressing downwards on the
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container) causing the valve to fire. The breath i hanism is deseribed more in
here by Further of breath or

detail in EP 147 028, i

p are ibed in British Patent Specification Nos.
1,269,554, 1,335,378, 1,392,192 and 2,061,116 and U.S. Pat. Nos. 3,456,644, 3,456,645,
3,456,646, 3,565,070, 3,598,294, 3,814,297, 3,605,738, 3,732,864, 3,636,949, 3,789,843
and 3,187,748 as well as WO 92/09323, WO 98/41254 and WO 01770313 to 70317.

Referring to Fig. 4 showing an i
indicator bly in d: with the i ion, the (40) ises a
dispensing canister (10) and an annular mechanical dose indicator (50) having two edges
(51,52). The indicator (50) is mounted i ially about the dispensing canister,
such that the first edge (51) faces towards the closed end (2) of the container and the
second edge (52) faces towards the outlet of the dispensing canister, so that at least the
outlet member (5) of the canister extends beyond the sccond edge (52) of the indicator.
Here, it is understood that the reference to the outlet member refers to the portion of the
outlet member, which is located externally when the dispensing means is at rest (i.e. in its
closed position). It is preferred that the entire portion of the outlet member extends beyond
the second edge of the indicator.

ic view of a p i of acanister-

Suitably, the container may be equipped with the dispensing means by means of a ferrule.
The second edge (52) of the indicator is preferably located cear, more preferably adjacent
10, the seal-edge of the ferrule (not visible in Fig. 4).

Ascanbe ized in the p di depicted in Fig. 4, the indicator (50) is
secured directly to an external surface of the di i ister (10), p an
external surface of the container (1) (in particular an external surface of the side-wall (9)
of the container), more preferably an external surface of the container in the vicinity of the
first edge (51) of the indicator.

As shown in Fig. 4, the indicator may be secured by means an adhesive-coated film (55),
which overlays an external surface (53) of the indicator, extending across the first edge
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Figures 5 and 6 show an exploded diagram and an i ic view, respectively, of a
preferred embodiment of an annular dose indicator in accordance with the inventioa and
an annular dose indicator suitable for use in canist i bl ing to the
invention. As illustrated by the preferred embodiment shown in Fig. 5, the annular dose
indicator (50) typically comprises three main components: an annular housing (60), a
counter-ring (80) and a driving member (90).

The annular housing (60) has an interior surface (64) defining a substantially
circumferential cavity. Although the housing is preferably in the form of a closed ring. as
shown in Fig. §, if desired the housing may altematively have an open ring form (e.g. 3% or
7/8 ring). The first and second edges (61, 62) of the annular housing are typically

substantially paralle] to one another and are Vi) i about the cil fe
of the housing. The housing may include one or more cut-out sections (65, 66) along the
edges (61,62) fore.g. ing and/or ing purp The first and second

cdges (61, 62) of the housing typically define the first and second edges (51.52) of the
indicator. The external surface (63) of the housing typically defines the external surface
{53) of the indicator. The housing may inchude a folded lip or one or more radia)
protrusions (68) along the second edge (62).

The annolar housing (60) may be made of ny suitable rigid, durable materiat, such as
metal, plastic or inations of these ials, Plastic is p since it can be

molded, preferably by high precision molding, into a finished picce and thercby may be
less expensive to manufacture. Preferably the housing comprises a transparent or

transtucent plastic. Suitable plastics include rigid, ductile polymers having good impact
swrength, for example [ZOD impact strength greater than or equal to 65 KJ/m?, preferably
greater than or equal to 70 KI/m® as determined by the metbod ISO 180-4A. For optimal
molding, the polymer desirably exhibits good melt flow behavior, for example a polymer
having a melt temperature around 280°C would desirbly exhibit a melt votume-flow rate
udﬂamimdbylSOllJ!nWC.l.Zk‘ﬁoml7m30(pufmblyl7lo22)cm’ll0
min, P are p d. The housing is desirably provided with a window (67),
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{51 of the indicator, and (he external surface of the side-wall of the continer in the
vicinity of said first edge. Altzmatively, the indicator may be secured to an external
surface of the ferrule. The indicator may be suitably secured by other means including
shrink sleeves, beat forming, crimping and welding. Alternatively the indicator may be
provided with a gripping member for sccuring the indicator onto an exteral surface of the

coatainer or the ferrule. To prevent tampering or of the indi the indicator
isp secured ina i ible or i manner.
Preferred is the artachment of the indicator by adhesive or more preferably an adhesive-
coated (in parti pn itive adhesi ted) film. Suitable adhesives, in
parti pr itive adhesives are typically chosen so as to provide a high
adhesive or p bond to the particu) e.g. indi iner, ferrule,

etc. For adbesivecoated films, a suitzble film thickness ranges from 0.05 mm to0 0.7 mm,
more preferably 0.075 10 0.5 mm. The film may be made of eny suitable materia), such as
paper, plastic. Desirably, the adhesive-coated film is provided in the form of a label or
tape; more desirably a label or tape provided or printed with indicia conceming the product
contained in the dispensing canister and/or indicia to aid the patient in reading an

indication of the total quantity of doses di d from or ining in the

The diameter of the i of the indi isp ly less than, equal
to(e.g. as depicted in the p i of Fig. 4) or ially equal to the
diamneter of the i of the dispensing canister. More preferably the
diameter of outermost circumference of the indicator is equal to or substantially equal to
the diameter of the i fe of the

The di ing canister desirably ises 8 iner haviag icted portion, in

particular distant to the closed end of the container and a non-constricted portion towards
the closed end of the container. The first edge of the indicator is desirably near or adjacent

to the boundasy between the icted and icted portion. In preferred
i prising di i st ising a ferrule, desirably the diameter
of the i of the is greater than the diameter of the

outermost circumference of the ferrule
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optionally a magnifying window. The window may be farmed 2s a cut-out portion of the
housing, as a polished portion of the housing or as fitted window in the housing.

The intemal surface (63) of the housing (60) may be provided with one or more additional,
integral, more p form-molded comp For example, the internal
surface is desirably provided with a bearing element (70) to facilitate the mounting of the
driving member (90) on the interior surface of the housing. The intenal surface of the
housing is desirably provided with an annular ridge (71) to belp support and position the
counter ring (80). The annular ridge is typicaily i having two longi
edges (72,73) extending towards the second edge (62) of the housing. A limit member
(74) may also be desirably provided to facilitate of the driving member. The
interior surface is preferably provided with at least one stop member (75). The prefemred
embodiment depicted in Figures 5 und 6 includes three stop members (75), one (visible)
located towards the first edge (61) distant to the cut-out portion (66) and two (not visible)
tocated between the two pairs of cut-out portions (65) along the first edge. As can be better
scen in Fig. 6, the stop member engages the counter-ring in order to prevent substantial
movement of the counter-ring along the axis about which the counter-ring is moveable by
rotation. The interior surface is also desirably provided with at least one non-return
member (76), typically in the form of one or more teeth, which engages the connter-ring to
permit incremental rotation of the ter-ring in one direction. F y the
member (76) is integral with the stop member (75), more preferably the stop member (75)
is simultancously the noa-return member (76). The stop member and/or the non-retum
member also desirably facilitate the biasing of the counter-fing into engagement with the
driving member.

Thickness of housing, & p provided on the interior surface, typically
ranges from 0.9 to 3 mm, preferably 1.1 to 2.5 mm, more preferably 1.2 1o 1.7 mm, most
preferably 1.4 to 1.6 mm. The wall thickness of the housing, .. excluding componeats
provided on the interior surface, typically ranges from 0.3 to 1.0 mm, preferably 0.4 1o
0.75 mm, more preferably about 0.4 to 0.6 mm, most preferably about 0.5 mm.
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The counter-ring (80) bas an inner (84) and outer (83) side. Although the counter-ring is
preferably in the form of 8 closed ring, as shown in Fig. 5, if desired the counter-ring may
altematively have an open ring form (c.g. % or 7/8 ring). As can be seen in Fig. 6, the
counter-ring (80) is located in the cavity of the housing (60), preferably such that the outer
side (83) of the counter-ring is adjacent to the interior surface (64) of the housing. The
counter-ring (80) is amranged to be moveable relative to the housing (60) by rotation about
an axis paralle] of substantially parallel to the linear reci of the i
and support (¢.g. axis depicted as “A” in Figure 6). The outer side (83) of the counter-ring
desirebly comprises indicia (85), which are viewable through the housing, to provide a
visual indication of the total quantity of doses dispensed from, of remaining in, the
container of the dispensing-canister. The indicia may be suitably alphabetical, numerical,
alphasumeric, or color symbals, providing a jal count-up or d of
dispensed doses or providing a more general indication, such as “Full™, “Eapty”, etc.

The counter-ring has two edges (81, 82), the first edge (81) towards the first edge (61) of
the housing and the second edge (82) towards the second edge (62) of the housing and the
driving member (90). As can be see in Figures 5 and 6, the counter-ring desirably has a sct
of teeth (86) along the second edge (82) of the counter-ring and onc or more teeth of the

set of teeth (86) are in engagement with the driving member. The number of teeth in the

set of teeth (86) is generally a function of the dispensing-canister in which the indicator is
used with, in particulas the oumber of doses to be disp {rom the dispensi ister.
Generally the set of teeth includes 2n appropriate number of teeth to allow for the counting
of up to 220 doses, more preferably up to 190 doses, even more preferably up to 160 doses
and most preferably up to 130 doses. Desirably the set of teeth (86) along the second edge

includes a spacer gap and/or a spacer block (87) to prevent more than one full revolution
of the ing. In i i in which the ing is provided in

the form of an open-ring, the gap in the open-ring would allow for the prevention of more
than ane full revolution. Desirebly the counter-ring has a sccond set of teeth (88) along the
first edge (31) of the counter-ring. One or more teeth of the second set of teeth (88) are
preferably in engagement with the stop member (75) and/or non-return (76) member. As
will be appreciated by those skilled in the art, the indicator may be amranged such that the
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The driving member (90) may be made of any suitable durable material, such as metal,

plastic or inations of these pref plastic. For optimal molding,
preferably high precision molding, the polymes desirably exhibits good meh flow
Suitable pol. includes pof having a Young's modulus greater

than or equal to 2500 MP4, preferably greater than or equal to 3000 MPa (as determined
by 1SO 527 parts | and II) and a tensile strain a2 break greater than or equal to 4%,
preferably greater to or equal to 5.5 % (as determined by ISO 527 parts I and Il).. Preferred
are PBT, poly-oxymethylene (POM) and LCP polymers. Desirsbly the material of each the
driving member, bousing and counter-ring is selected, such that the frictional behavior
between the driving member and each the bousing and counter-ring is low, preferably a
substrate-substrate friction coefficient less than or equal to 0.3.

The thickness of the driving member, typically having substantially the same thickness as
the counter-ring, generally ranges from 0.4 to 2.0 mm, preferably 0.7 ta 1.5 mm, more
preferably 0.90 to 1.3 mm, most preferably about 0.95 to 1.0 mm.

In asscmbly of the preferred indicator depicted in Figures 5 and 6, the driving member is
mounted on the bearing element (70) a8 the interface (94) of the spring and pawi-bearing
porticns (91, 92) of the driving member. The end (95) of the spring portion (91) is
positioned against a longitudinal edge (72) of the ridge (71), while the pawl-bearing
portion (92), is positioned adjacent to and substantiatly about the limit member (74). The
countes-ring (80} is then inserted into cavity of the housing (60), by sliding the counter-
ring over the stop member or members (75). The cut-out portions (65) atong the first edge
(61) of the housing (60) facilitate the insertion of the counter-ring (80) by deflecting
outwards. Once the counter-ring (80} is inserted beyond the stop member(s) (75) into
engagement with the driving member (90), the stop member(s) prevent any substantially
linear movement of the ring along axis “A”.

4 erabod

of & canist

Figure 7 shows a partial, tional view of a p
indicator assembly. In particular, Figure 7 shows the preferred dose indicator assembly as

n
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member may ively be in
set of teeth (86).

with one or more teeth of the first

The counter-ring (60) may be made of any suitable rigid, durablc material, such as metal,
plastic or inations of these ials. Again due to iderations and
costs, plastic is p P the ter-ring ises a pri palymer. The
counter-ring is typically prepared by high precision molding. Preferably the polymer
exhibits good melt flow behavior, for example a polymer baving s melt temperature
2round 220to0 225 °C would desirably exhibit a melt votume-flow rate as determined by
1SO 1133 a1 250°C, 2.16 kg between 25 and 45 cm™/10 min, preferably 37 to 42 cm”/10
min, § hihalate (PBT) p e

The wall thickness of the counter-ring typically ranges from 0.4 to 2.0 mm , preferably 0.7
to 1.5 mm, more preferably 0.90 to 1.3 mm, most preferably about 0.95 mm

As depicied in Figure 6, the driving member (90) is mounted on the interior surface (64) of
the housing, The driving member (90) engages the counter-ring (80), in particular the
driving member desirably includes at least one pawl (93), preferably two or more pawls in
engagement with teeth of the first set of teeth (86) of the counter-ring. As described in
more detail below, the driving member is ged to be selectively engaged, in p

by the adaptor, more particularly an clement thereof, during reciprocal movement of the
container and support block as to drive an incremental, rotational movement of the

counter-ring. In particular, the driving member, as better seen in Figure 5, preferably
includes an V-shaped, spring portion (91), integral with a shallow U-shaped portion (92)
including a pawl, preferably two pawls, (93) provided at the end of U-shaped portion
distant to the spring portion.

Tt should be appreciated that the driving member of the preferred dose indicator of Figures
5 and 6 represents one possible form of a suitable driving member. Suitable driving
mecmbers may be provided in a variety of suitable forms including one or more pawls for
engagement with the counter-ring,
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depicted in Figures 5 2nd 6 mounted end secured to a dispensing canister of the type
depicted in Figure 1a. As can be recognized from Figure 7, the annular dose indicator (50)
is mounted onto the dispensing canister (10) by stiding it over the dispensing canister, in
particular over the outlet-end of the di canister. The indi in particular the
housing (60), is secured to the extemnal surface of the dispensing canister (10), in particular
the side wall (9) of the container (1) in the vicinity of the first edge of the indicator and
housing (51,61) desirably by means of an adhesive-coated film (55) in a similar manner as
described above. The indicator housing (60) is advantageously immovable in rclstion to
the dispensing canister, ing overall and handleability of the canister-
indicator assembly. The first edge of the indicator and housing (51,61) is desirably located
near the boundary (13) between the constricted and non-constricted portions of the
container. The second edge of the indicator and housing (52, 62) is desirably located
adjacent to the seal-edge (7) of the ferrule (6). To facilitate positioning of the indicator
adjacent 10 the seal-edge of the ferrule, the second edge (62) of the bousing (60) may be

desirably provided with one or more radial ions (68). These
facilitate positioning by providing a to aid the coatrol of the
relative positions of the indicator and an ion pin so that d bl

operae within a narrow range of a specified counter actuation trave! between the container
and the support block. As can be seen in Figure 7, the counter-ring (80) is desirably
locnlcdnbomnpoﬂ.ion(inpmicuhuconsn-ictadpotﬁon)uhhecomiiw(l)mdn
portion of the ferrule (6). The inner side of the counter-ring is desirably adjacent to an
exterior surface of the and ferule. In all ive, prefe i the
countes-ring may be located just about a poction of the container. The driving member (90)
of the preferred embodiment depicted in Figure 7 is located adjacent to an exterior surface
of the ferrule (6).

In the embodiment illustrated in Figure 7, both the nose (14) as well as the outlet means
() extend beyond the second edge of the i In i ferred embodi
the scoond edge of the indicator and bousing may be located about the dispensing canister
on a level (or height) near or adjacent 10 the level (or height) of the edge of the nose
adjacent to the outlet means. The counter-ring may be desirably located about 8 porticn of
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the ferrule or about a portion of the nose, the latter being particularly advantageous with
canisters having noses.

As illustrated in Figure 7, advantageously, the diameter of the outermost circumfercace of
the indicatar (50), in particular the housing (60), is equal to (or substantially equal to) the
diameter of th i fe of the iner. For i in which the
countes-ring of the annular dosc indicator is located about a portion of the container and/or
the ferrule, the inner diameter of the counter-ring is typically greater than the diameter of
the outermost circumference of the ferrule. For embodiments in which the counter-ring is
located about the nose, the inner diameter of the counter-ring may be less the diameter of

the ferrule, However for such i itisp that inner di: of the
counter-ring is greater than the diameter of the outmost circumfereace of the ferrate. More
for ease in ing the ing, it is p that the outer

diameter of the countes-ring be large as possible, while still providing an indicator and
housing having an outcrmost circumference whose diameter is equal to or substantially
equal to the dizmeter of the i of the i

It is to be appreciated that the dimensions (c.g. outer and inoer diameter, height, etc.) of
the dose indicator and its respective components will be selected in consideration of the
i ions of parti ispensing canister, on which the indicator will be mounted. In
order to provide one example of the possible dimensions of a dose indicator, in the
following reference will be made to a dispensing canister and a dose indicator as illustrated
in Figure 7. For example, for a canister in which the diameter of the outermost

circumference of the container (1) is 24.5 mm and the diameter of the outermost
circumference of the ferrule (6) is 21 mm, a suitzble dizmeter of the innermost

tuding any radial pt (68)) of the indi /housing (50,60)
would be about 21.1 mm or greater, preferably about 21.1 to about 21.3 mm. A suitable
diameter of the i of the indicator/housing (50,60) would be about

24.0 to about 25 mm, preferably about 24.2 to 24.8 mm. For a canister in which the axial
distance between the boundary (13) and the seal-edge (7) of the ferrule is 16.6 mm and the
axial height of the constricted portion of the container is 10.6 mm, a sujtable axial height
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peration principle of the breath shown in Figurc 8b are discussed
above in conjunction with the breath-actuated inhaler depicted in Figure 3.)

In a comparisen to the conventional press-and-breathe inhaler and breath-zctuated inhaler
adaptors illustrated in Fig. 2a and 2b, it can be seeq that the adaptors of the prefered
dispensers shown in Figures 8a and 8b reveal a minimum of structural change. The adaptor
(20), in particular the clongate or generally cylindrical portion (25) of the adaptor, is
desirably provided with a window (28) to allow the user of the dispenser to read the indicia
concerning the total quantity of doses di d from, or ining in, the iner of the
dispensing-canister. For ergonomic reasons, the window of the adaptor (28) is desirably
positioned a1 the front side of the adaptor, i.c. the side of the adaptor in which the patient
port is Jocated or locatable.

Desirably the adaptor, in panticular an element thereof, is arranged 1o selectively engage
the dose indicalos, in particular the driving member, during reciprocal movement of the
container and support block as to drive an incremental count of the rumber of doses
d from or remaining in the incr. More parti the adaptor is

advantageously provided with 2n actuation pin (29), typically as a form-molded element of
the adaptor. In the embodirment shown in Figure 8a, the actuation pin (29) is provided as
an extension of a rib (27). While in the embodiments shown in Figures 8a and b, the
actuation pin (29) is provided as a molded element of the adzptor, other embodiments can
be envisaged in which the actuation pin (29) forms a pant of the dose indicator itself.

When the outlet member (5) of the canister-indicator assembly (40) is inserted in the
socket (22) of the support block (21), the actuation pin (29) is received within the dose
indicator, e.g. passing through a cut-out portion (66) in the second edge (62) of the housing
(see Figure 5). During reciprocal linear movement (along axis “A™) of the container and
support block, the actuntion pin (29), in particular the head of the actuation pin, selectively
engages the driving member 23 (o drive an incremental, rotationa) movement of the

ter-ring. This is better und: d by to Figures 9 a to d, which show an
enlarged view of the dose indicator in the region of the driving member as well as the
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of the housing would be about 12 to about 14.8 mm, preferably about 14 to 14.4 mm,
while a suitable height of the countes-sing would be zbout 4.5 to about 4.9 mm. -

It should be appreciated that although dose indi ing (o the invention are
particularly advantageous for use with dispensing-canisters in which the diameter of the
outermost circumference of the fermule is less than the diameter of the outermost

fe of the iner, the indi may be also be use with
dispensing canisters in which the corresponding ferrule diameter is equal to or greater than
the diameter of the i of the i
Figures 8a and b show vertical jonal views of two isp (100), in
particular a press-and-breathe inhaler and a breath d inhaler, respectively, in
with the i ion; each di: an adaptor and a canister-
indicator assembly of Figure 7.

The adaptor (20) comprises a support block (21) having a socket (22) adapted to receive
the outlet member (5) of the di i ister (10). The (1) and the support
block (21) are reciprocally movable relative to each other along a linear axis, (marked as
“A") to cause the outlet member to move to its discharge position thereby dispensing a
dose from the container. The adaptor desirably includes a patient port, in particular a
mouthpiece (23), and the support has an orifice (24) baving open communication with the
socket and the mouthpiece (23). The adaplor desirably includes an elongate or generally
cylindrical portion (25) extending opposite the support block defining a chamber (26), in
which the dose indicator (50) and at least 2 portion of the container (1) of the dispensing-
canister are located or | bie. As can be app: from Figures 8a and b, the canister-
indicator assembly is reversibly removable from the adaptor. In particular, the end of the
elongate or generally cylindrical portion distant to the support block is unobstructed and
the canister-indi bly can be ibly inserted and removed from the chamber
of the adaptor. As illustrated in Figure 8b, the adaptor may desirably include a breath-
actmation mechanism to provide a breath-actuated inhaler. (The components and the
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pin at various di ing p at the rest or closed position; at a
transitional position between the closed position and the fina) discharge position; at the
final discharge position; and again et the closed position.

As illustrated in Figure 9a, at the rest position, the head of the actuation pin (29) is located
at a position adjacent an inclined receiving surface (96) of the pawl-bearing portion (92) of
the driving member (90). The pawls (93) of the driving member are engaged with teeth of
the first st of teeth (86) of the counter-ring (80), while the non-return member (76) in the
form of two teeth (which is in this preferred embodi ly the stop member
(75)) are engaged with teeth of the second set of teeth (88). As the container of the
dispensing-canisier moves towards the support block of the adaptor to allow the outlet
member to move to its discharge pasition, the dose indicator moves towards the actuation
pin (29), such that the head of the actustion pin moves, relative to the dose indicatos,
towards and eagages the receiving surface (96) of the driving member (90) (see Figure 9b),
As the head of the actuation pin (29) moves aloag the receiving surface (96), the driving
member (90), in particular the pawl-bearing portion (92) thereof, is urged to slide ina
irecti ially perpendicular to the the ion pin. This of
the driving member in tum urges a rotationa) movement of the counter-ring (80). The
limit member (73) desirably facilitates the sliding movement of the driving member in

p to prevent of the driving member and comrespondingly an over-
rotation of the counter-ring. The prevention of an over-rotation of the counter-ring is also
advantageously facilitated by the non-return member (76). As depicted in Figures 9b and
e, during the rotation of the counter-ring, the teeth of the second set of teeth (88), with
which the non-return member was originally engaged, moves past the pon-return member,
30 that the non-retum member moves into engagement with the next tecth at final
discharge position. As can be scen, there is a squeezing action upon the ing
between the actuation pin and the noo-retum member, thus the angle of the inclined
surface of each tooth of the on-return member is desirably smaller with respect to the
horizontal than the angle of the receiving surface of the driving member.
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Upeo retum to the rest position (as the of the dispensing-canister moves away
from the support block), the dose indicator moves away from the actuation pin (29), such
that the head of the actuation pin, in a relative movement, retums to its original position
adjacent to the receiving surface (96) of the driving member (90) (scc Figure 9d). The
tension on the spring portion (91) of the driving member (90) is released, allowing the
driving member, in particular pawl-bearing portion (92) thereto, to slide in the opposite
direction and thus moving the pawls (93) in engagement with next teeth of the first set of
teeth (86) of the counter-ring (80). During this movemest, the non-remm member (76),
which is in engagement with teeth of the sccond set of teeth (88) of the counter-ring (80),

irably aids in preventing of the g

Figure 10 shows 2 vertical cross-sectional view of a further preferred embodimeat of a
dispenser, in particular a breath-actuated inhaler provided with a cocking ism. This
dispenser is similar to the dispenser shown in Figurc 8b. The dispenser (100) further
comprises a housing (126) formed of a steeve (127) and a crown (128), which can be
mounted over the closed end of the container onto the adzptor (20), in particular the
elongate or generally cylindrical portion (25) thereof, ¢.g. by a threaded coupling (125). To
prevent tampering of the indicator (50) and/or the breath ion triggering i
the housing can be desirably sealed or irveversibly coupled onto the adaptor, for example
by welding, adhesives or by means of a one-way snap it connection. In such

bodi the di ing canistes-indi bly can not be removed from the
adaptor. The cocking mechanism comprises a lever (130) which acts on a spring (131)
facilitated by a spring guide (132). Figure 10 shows the dispenser in the unprimed position.
Upon pivoting the lever, downward pressure is applicd to the acrosol container providing
the cocking force for the breath-actuation firing of the dispenser. The dispenser may
inchide a protective cover (133) for the mouthpiece (23).

Figurc 11 shows a vertical cross-sectional view of another preferred embodiment of a
dispenser, in particular a press-and-breathe type inhaler. The dispenser is similar to the
dispenser shown in Figure 82, but in this embodiment the dispenser (100) further
comprises a cap (135), which is mounted, preferably irreversibly mounted, over the closed

2
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outlet member (5) and the socket (22) of the socket block. To facilitate positioning of the
support-portion relative to the elongate or generally cylindrical portion, one or more
positioning guides may be provided. For example, the suppert-portion (221) may include a
guide slot (221) adapted to receive a guide pin (226) provided on the elongate or generally
cylindrical portion (225) as the support-portion is attached or reattached. Altematively or
in conjunction thereto, the elongate or generally cylindrical portion may be provided with a
guide groove (227) adapted to receive a guide notch (222) provided on the socket block, as
the support portion is attached of seattached. ’

As shown in Figures 12a and b, one or more (228) arc desirably provided on
the interna) surface of the chamber to aid in retaining the canister-indi

within the elongate or generally cylindrical portion as the support-portion is detached.
During the detachment and reattachment of the support portion, the dispensing canister
will typically be fired dispensing a dose, which will be counted by the indicator. As shown
in Figures 122 and b, the di mprises a cap (135) i ibly 4
over the closed ead of the container onto the elongate or cylindrical portion (225), such
that a1 least a postion of the cap is movable along axis “A” so that the dispenser-user can
depress the di ing canister (10), in parti the (1), towards the support
block (21) to dispense a dose. (The cap, clements thereof, etc. have been described above
in jon with the di bodi shown in Figure. 11.) For airflow, slits (139)
may be provided in the cap and/or in the adaptor in the vicinity of the support block. The
ispensi ister-indi is thus 2g: y located
within the eloagale or cylindrical portion of the adaptor, and thus desirably protected from
€.g. tampering, while the suppon-portion of the adaptor, including the patient post and

support block, is adventageously le from the disp for purp: of cleaning,
ete.
Di in dance with the i are suitable for dispensing medicament, in

particular medicinal acroso! products e.g. suitable for administration to the lung by nasal
or oral inhalation.
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end of the container onto the adaptor (20), in particular the clongate or generally
cylindrical portion (25) thereof, such that at least 2 portioa of the cap is movable along
axis “A” so thai the dispenser-user can depress the dispensing canister (10), in particular
the container (1), towards the suppont block (21) to dispense a dose. In the embodiment
shown in Fig. 11, the ing end of the cap ly comprises an annular edge
turned outward (136) connected to a comrespoading annular edge (137) (typically turned
inward) of the adaptor, in particular the elongate or genenally cylindrical portion thereof,
$0 a3 to prevent the scparztion of the cap from the adaptor. (The type of coupling is
generally understood as a one-way snap fit coupling.) Thus, the canister-indicator
assembly is non-removably located within the adaptor. The internal surface of the adaptor,
in particular the elongate or g i indrical portion, is desirably provided with a
guide portion or depression (138), to allow axial transiation of the cap. Thus, in use as the
container and cap arc pressed downwards towards the support block, the annular edge
(136) of the cap moves downwards within the guide portion (138). For airflow, slits (139,
not shown) may be provided in the cap and/or in the adaptor in the vicinity of the support
block.

Figures 12a and b show vertical ional views of an additional
bodi ofadi inp a press-and-breathe type inhaler. The dispenser
shown in Fig. 128 prises a canister-indi {40) of the type shown in Fig. 7

and an adaptor (20) comprising two parts: a suppert-portion (220) as well as an clongate or
generally cylindrical portion or sleeve (225) defining a chamber or cavity adapted to
receive the di i ister-indi (40). The support-portion (220), which
compriscs a paticnt port, in particular 8 mouthpiece (23) and a suppost block (21) having a
socket (22) sdapted to receive the outles member of the dispensing-canister (10) and an
orifice (24) baving open communication with the socket and mouthpiece, is reversibly
attachable and detachable, This can be best seen in Fig. 12b showing the dispenser with
the suppont-portion detached. As can be recognized from Figures 12a and 12b, the suppon-
portion (220) is attached to and detached from the dispenser by inserting and removing the
outlet member (5) into and out of the socket block (21) of the support-portion. The
support-portion is typically held securely in place due to the interference fit between the
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Tt will be understood that the preseat di of particular pr d i in
accordance with the invention is for the purpose of illustration oaly and the invention
extends to i i iations and impr thereof.
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Claims

1 An ennular dose indicator
for use with a disp ising (a) a dispensing canister ising a
substantially cylindrical container having a closed end and an opea end,
said open end of the being equipped with a dispensing means that

WO 0101514

comprises an outlet member movable between closed and discharge
positions and (b} an adaptor comprising a support block having a socket
adapted to receive the outlet member, the container and support block being
reciprocally movable relative to each other 1o canse the outlet member to
move (o its discharge position thercby dispensing a dose from the container,
comprising
an annular housing having an interior surface defining a substantially
circumferential cavity;
a counter-Ting, said counter-ring located in the cavity and being arranged to be
moveable relative to the housing by rotation about an axis parallel or substantially
paraliel to linear reciprocal movement of container and support block;
a driving member mounted on the interior surface of the housing, said driving
member engaging the counter-ring and being arranged to be selectively engaged
during reciprocal movement of container and support block as to drive an
incremental, rotational movement of the counter-ring;
wherein said indicator is armanged to be slidably mountable about the dispensing
canister, such that the first edge of the indicator faces towards the closed end of the
conainer and the second edge of the indicator faces towards the outlet of the
dispensing canister, so that at least the outlet member of the dispensing canister
will extend beyond the second edge of the indicator.

An annular dose indicator sccording to claim 1, wherein the indicator is ammanged
such that the counter-ring is locatable about a portion of the container.

n
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a counter-ring, said counter-ring located in the cavity and being arranged to be
moveable relative to the housing by rotation about an axis paralle] or substantially
partlle] to lincar reciprocal movement of container and support block; and

a driving member mounted on the interior surface of the bousing, said driving
member engaging the counter-ring and being arranged to be selectively engaged
during reciprocal movement of container and suppert block as to drive an

i d, roteti of the ing.

A canister-indicator assembly according to claim 7, wherein the counter-ring is
located about a portion of the container.

A canister-indicator assembly in kit of parts form comprising

a dispensing canister ising a i lindri iner having a
closed end and an open end, said open end of the container being equipped with a
dispensing means that comprises an outlet member movable between closed and
discharge positions; and

an annular mechanical dose indicator arenged to be mounted circumferentially
about the dispensing-canister and secured to an external surface of the dispensing
canistes, such that the first edge of the indicator faces towards the closed end of the
container and the second edge of the indicator faces towards the outlet of the
dispensing canister, 3o thet at least the outlet member of the canister extends

beyond the second edge of the indicator.

A canister-indi bly 1o any one of claims 4 to 9, wherein the
dizmeter of the sutermost circumference of indicator is less than, equal to or
substantially equal to the dizmeter of the outermost circumference of the

dispensing canister.

An annular mechanical dose indicator for use with a dispensing canister
ising & i indri iner having a closed cnd and an open

3
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An annular dosc indicator according to claim 1 or 2, wherein the outermost
circumference of the indicator is less than, equal to or substantially equal to the
diameter of the i f of the di ing canisier

Adi . S prising
a dispensing canister ising & i indri iner having a
closed end and an open end, s2id open end of the container being equipped with a
dispensing means that comprises an outlet member movable between closed and
discharge positions;

and an annulay jcal dose inds i ially about the
dispeasing canister and secured to an external surface of the dispensing canister,
such that the first edge of the indicator faces towards the closed end of the
container and the second cdge of the indicator faces towards the outlet of the
dispensing canister, 50 that at least the outlet member of the canister extends
beyond the second edge of the indicator.

A canister-indit to claim 4, wherein the indicator is
secured to an external surface of the container,

A canister-indi ding to claim 5, wherein the indicator is
secured to the external surface of the container in the vicinity of the first edge of

A cani indi ding to any one of claims 4 to 6, said assembly
for use with an adaptor comprising a support block having a socket adapted to
receive the outlet member, the container and support block being reciprocally
movable relative 1o each other to cause the outlet member to move to its discharge
position thereby dispensing a dose from the container, wherein the indicator
comprises

an annular housing having an interior surface defining a substantially cylindrical

cavity;

n
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end, said open end of the iner being equi with a dispensing means that
comprises an outlet member movable berween closed and discharge positions,
said annular mechanical dose indicator being arranged to be mounted

i ially about the di i ister and secured to an external surface
of the dispensing canister, such that the first edge of the indicator faces towards the
closed end of the container and the second edge of the indicator faces towards the
outlet of the dispensing canister, so that at least the outlet member of the canister
extends beyond the second edge of the indicator.

An annular jcal dose indi ding to claim 11, wherein the diameter
of the outermost circumference of indicator is less than, equal t0 or substantinlly
equal to the diameter of the i f the di: ing canister.

A disp foe di doses of medi ising a canister-indi
assembly according to any one of claims 4 to 8 and en adaptor comprising &
support block having a socket adapted (o receive the outlet member of the
dispensing-canister, the container and suppont block being reciprocally movable
relative to each other to cause the outlet member to move to its discharge position
thereby dispensing a dase from the container.

A dispenser according to claim 13, wherein the adaptor is arranged to selectively
engage the dose indi during recip of the iner and support
block 2s to drive an incremental count of the number of doses dispensed from or

remaining in the container.,

A dispenser according to claim 13 or 14, wherein the adaptor further comprises an

elongate or generally cylindrical portion extending opposite the support block

defining a chamber, the dose indicator and at least a portion of the container of the
i being I ble within said chamb
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16,

20.

A dispenser according to claim 15, wherein the canister-indicator assembly is
reversibly removable from the adaptor.

A dispenser according to claim 1S, wherein the dose indicator and at least a portion
of the container of the canister-indicator assembly are located within said chamber
and the canister-indi bly is i ble from the adaptor.

A dispenser according to any one of claims 13 to 17, wherein the adaptor further
comprises a patient port and wherein the support has an orifice having open
communication with the socket and the patient port.

A dispenser according to claim 18, wherein the patient port is detachable from the
adaptor,

A dispenser according to claim 19, wherein a partion of the adaptor including the
patient port and the support block is detachable from the adaptor.

WO 03/101514 PCT/USD3/15924
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